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It was previously noted that recovery from coryza in the domestic 
fowl was often attended by an altered state of susceptibility,  t 
Birds which had recovered from the coryza produced by the intranasal injection 
of exudate were generally resistant to reinfection with either exudate or the fowl 
coryza bacillus.  Birds which had recovered from the coryza produced by injec- 
tion of the specific bacillus were generally resistant to reinfection with the bacillus 
but were not completely protected against reinfection with exudate.  The intro- 
duction of exudate was commonly followed by a coryza appearing after an incuba- 
tion period of 10 days or longer.  In these cases the specific  bacillus was rarely 
isolated from the nasal passages.  The injection of normal fowl with exndate from 
these birds was followed, in some instances, by an immediate return to the original 
coryza  of  rapid  onset.  In  other  instances,  observed  recently,  the  prolonged 
incubation period persisted with continued passage from bird to bird. 
The experiments which are reported in the present paper were under- 
taken to determine whether or not the susceptibility of the fowl could 
be altered by extranasal injection of the specific bacillus. 
EXPERIMENTAL 
Intratracheal  Injection.--Six  birds  which had  shown no  symptoms of  coryza 
following intratracheal injection of the specific bacillus were  injected  intranasally 
after an interval of 14 days with the same organism.  2 
t Nelson, J. B., J. Exp. Ivied., 1933, 58, 297. 
2 Unless otherwise specified, 0.5 cc. amounts of living, 24 to 48 hours old, chicken 
serum-agar cultures of the fowl coryza bacillus were used in these experiments. 
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The  susceptibility of  these  6  birds  was  identical with  that  of  a 
previously untreated bird which was injected at the same time with the 
same inoculum.  In each case, after an'incubation period of 24 hours, 
a coryza of short duration was manifested by a  nasal discharge from 
which the specific bacillus was readily isolated. 
Intradoacal  Injection.--Three birds were injected intracloacally with the fowl 
coryza bacillus and the same number with infective  exudate.  The birds were kept 
under observation for 17  and 14 days, respectively.  They were then injected 
intranasally with the same inoculum. 
The 6  birds were unaffected by the intracloacal injection.  Their 
response to the intranasal injection was similar to that of 2 previously 
untreated birds which were injected simultaneously with culture fluid 
and exudate, respectively.  The birds which had received an intra- 
nasal injection of the specific bacillus all developed a coryza of rapid 
onset and  short duration.  The  incubation period  was  24  hours in 
each case.  The birds which had received an intranasal injection of 
exudate likewise showed a  nasal discharge after 24 hours.  In these 
birds  the  coryza  was  of  long  duration,  inflammation of  the  nasal 
mucosa being  still  apparent  4  weeks later,  when they were  killed. 
The fowl coryza bacillus was regularly isolated from the nasal passages 
in both cases. 
Subcutaneous Injection.--Susceptible  fowl were injected subcutaneously in the 
outer surface of the fore  leg with 1.0 cc. amounts of culture fluid.  Five birds re- 
ceived a single  injection  and 3 received 3 injections  which  were spaced 4 days apart. 
Mter a rest period of 12 to 16 days they were injected intranasally with cultures of 
the specific  bacillus. 
The susceptibility of the 5 birds which had received a  single sub- 
cutaneous injection of the fowl coryza bacillus was comparable with 
that of an untreated bird injected at the same time with the same 
culture fluid.  After a short incubation period, varying from 24 to 48 
hours, all of the birds showed a coryza of short duration.  The specific 
bacillus was identified in cultures from the nasal exudate. 
The 3 birds which had received 3 subcutaneous injections likewise 
showed an unaltered susceptibility.  Intranasal injection of the fowl 
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I~raperi2onea2 Injectlon.--Normal  birds were injected  intraperitoneally with 
cultures of the fowl  coryza bacillus.  Fifteen birds received  a single  injection and 10 
were given 2 injections spaced 3 clays  apart.  After a period of rest, during which 
time they remained normal~  all of the birds in the first group and 5 in the second 
were given an intranasal injection of the specific  bacillus.  The 5 remaining birds 
in the second group were tested intranasally with exudate.  Three other birds 
which had received the specific  bacillus intranasally, in order to check the infec- 
tivity of the culture, were also tested, upon recovery, with exudate. 
The results of these experiments are summarized in Tables I  to III. 
Nine of the 15 birds which were ~ven a single intraperitoneal injection 
of  the  specific  bacillus  showed no  immediate  symptoms of  coryza 
following  the  intranasal  injection.  These  birds  were  kept  under 
observation  for periods  varying from  3  to  4  weeks and  were then 
brought to autopsy.  They showed no evidence of an involvement of 
the  upper air passages  during this  time.  Postmortem examination 
revealed no inflammatory manifestations in the nasal tract. 
Four of the 5 birds which received 2 intraperitoneal injections like- 
wise showed no  response  to  the intranasal  injection of  the  specific 
bacillus.  These birds were held in quarantine for a period of 4 weeks 
and  then  brought  to  autopsy.  Cultural  examination  of  the  nasal 
mucosa at this time failed to reveal the fowl coryza bacillus. 
Six birds in the first group and one in the second showed a  coryza 
of short duration which was first manifested, in each case, on the day 
following the intranasal injection.  The specific bacillus was readily 
isolated  from  the  nasal  exudate.  Two  previously  untreated  birds 
which were given an intranasal injection of the bacillus likewise de- 
veloped a coryza of rapid onset and short duration. 
A single bird of the 5 which were injected intranasally with exudate 
following 2  intraperitoneal injections of the specific bacillus showed 
normal susceptibility.  This bird, No. 25,  developed a coryza on the 
2nd  day after injection.  The  specific bacillus  was  readily isolated 
from  the nasal  exudate.  Three of the birds  showed no immediate 
response  to  the  injection  but  after  a  prolonged incubation  period, 
varying from  14 to 27  days, they developed a  nasal discharge from 
which the fowl coryza bacillus was not isolated.  Exudate from one 
of these birds, No. 21, was subsequently passed through 2 additional 
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case attempts to cultivate the specific bacillus from the nasal exudate 
met with failure.  One bird,  No.  24,  showed no symptoms of coryza 
either immediately after injection or during a  subsequent observation 
period of 4 weeks.  At autopsy, the nasal mucosa was normal. 
TABLE I 
The Effect of Intraperitoneal Injection on Susceptibility to the Fowl Coryza 
Bacillus 
Bird No.  Length of time to intranasal  injection  Nasal reaction 
8 
9 
10 
11 
12 
13 
14 
15 
16" 
17 
18 
19 
20 
days 
11 
ll 
14 
14 
14 
11 
11 
11 
11 
11 
ll 
1! 
ll 
11 
11 
+  24 hrs. 
+  24 hrs. 
+  24 hrs. 
+  24 hrs. 
+  24 hrs. 
if- 24 hrs. 
+  24 hrs. 
* The last S birds received 2 intraperitoneal injections. 
A  previously untreated  bird  which  was  injected intranasally  with 
a portion of the same exudate used in testing for susceptibility showed 
a  coryza on the following day.  The fowl coryza bacillus was isolated 
from the nasal exudate. 
One  of  the  3  birds  which  were  injected  with  exudate  following 
recovery from the  coryza produced  by  the  bacillus  in  pure  culture 
showed  normal  susceptibility.  In  this  bird,  No.  26,  the  intranasal JOHN  B.  NELSON  365 
injection was promptly followed by a nasal discharge from which the 
specific bacillus was isolated.  Two of these birds,  Nos.  27  and 28, 
showed an abnormal response characterized by a coryza o[ slow onset 
which was manifested by a nasal discharge on the 19th and 16th day, 
respectively.  The specific bacillus  was not isolated from the nasal 
exudate in either case. 
TABLE  II 
The Effect of Intraperitoneal Injection on Susceptibility to Exudate 
Length of time to intranasal  Bird No.  injection  Nasa] reaction 
days 
7 
7 
7 
7 
7 
+  14 days 
+  27 days 
+  27 days 
-- 30 days 
+  2 days 
TABLE  III 
The Effect of Recovery  from the Coryza Produced by Cultures of the Specific Bacillus 
on Susceptibility to Exudate 
Bird No.  Incubation  period  Duration  of  Length of time to  Nasal reaction 
discharge  reinfection 
days 
1  1  day  5 days  II  +  2 days 
2  1 day  6 days  11  +  19 days 
3  1 day  6 days  11  +  16 days 
DISCUSSION 
Intratracheal and intracloacal injection of the fowl coryza bacillus 
had no apparent effect on the susceptibility of fowl to coryza.  Growth 
of the specific bacillus was as well sustained in the nasal passages of 
birds which had previously been injected by these routes as it was in 
untreated birds of known susceptibility.  The inflammatory response 
of the  host  was  the  same in  both  cases.  These findings might  be 
anticipated from the earlier noted observation that  the fowl coryza 
bacillus  develops  only irregularly in  the  trachea  and  is  unable  to 
establish itself in the cloaca.  3 
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Subcutaneous injection likewise failed to influence the susceptibility 
of  fowl to  coryza.  Intranasal  introduction of  the  specific bacillus 
promptly and regularly elicited a nasal discharge in birds which had 
received an earlier subcutaneous in)ection.  It was previously noted 
that  subcutaneous injection of the fowl coryza bacillus is regularly 
attended by a limited growth of the bacteria at the site and a local 
inflammatory reaction on the part of the host.  3  Growth is apparently 
checked by this reaction before the bacilli have multiplied sufficiently 
to provoke a general immune response. 
Intraperitoneal injection, however, was followed by an irregular but 
definite alteration in the susceptibility of the host to coryza.  Thus, 
9 of 15 birds (60 per cent) which had received a single intraperitoneal 
injection of the specific bacillus and 4 of 5  (80 per cent) which had 
received  2  injections  were  unaffected  by  a  subsequent  intranasal 
injection.  Four  of  5  birds  that  were  subsequently  injected  with 
exudate likewise showed an altered susceptibility.  The specific effect, 
in this case, was less conspicuous but was comparable to that attendant 
upon recovery from the coryza produced by cultures of the specific 
bacillus. 
Introduction of the fowl coryza bacillus into the nasal passages of 
susceptible  fowl is  invariably followed by  an  active  multiplication 
which is opposed by a vigorous local inflammatory reaction.  Multi- 
plication of the bacteria occurs largely, if not solely, outside the cells 
which line the nasal passages.  As the result of intraperitoneal injec- 
tion it appears that environmental conditions which normally favor 
development of the specific bacillus in the nasal tract are so altered 
that bacilli which are introduced there are either destroyed or held in 
check.  This inhibition is accomplished without the intervention of an 
inflammatory response. 
The earlier finding that intraperitoneal injection may be followed 
by a migration of the specific bacillus to the nasal tract is of interest 
in connection with this altered susceptibility of the fowl  s  The bacilli 
which have migrated to the upper air passages rarely multiply to any 
extent and are rarely opposed by a local inflammation.  Thus, active 
multiplication of the bacillus, followed by a nasal discharge, was ob- 
served only once in  a  series of  37 birds  injected intraperitoneally. 
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nasal passages as the result of migration from the peritoneal cavity 
may not be directly concerned with the altered reaction of the host. 
Stated in other words, is the altered state of susceptibility which is 
provoked by intraperitoneal injection referable to a  local immunity 
induced by the few bacilli which are present in the nasal tract, or is 
it  a  local  manifestation of  a  general  immunity stimulated by  the 
presence of the bacilli in the peritoneal cavity? 
The fact that subcutaneous injection, which is followed by a limited 
development of the bacillus locally but is unattended by a migration 
to the nasal passages, has no demonstrable effect on the susceptibility 
of the fowl tends to favor a local as opposed to a general immunity. 
The  rough approximation between the  number of birds  which are 
found to harbor  the specific organism intranasally and the number 
which show an altered susceptibility, following intraperitoneal injec- 
tion,  also  supports the view that  a  local process is involved.  The 
present  evidence,  however,  is  too  meager  to  warrant  a  conclusive 
answer to the question which has been raised. 
SUMMARY 
Intratracheal,  intracloacal,  and  subcutaneous  injection  of  living 
cultures of the fowl coryza bacillus had no demonstrable effect on the 
susceptibility of fowl to coryza. 
Intraperitoneal injection was  irregularly  followed by  a  definitely 
altered susceptibility.  Growth of the specific bacillus was inhibited 
in the nasal tract of approximately 70 per cent of 25 birds which had 
received an earlier intraperitoneal injection. 